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(57) The present Invention provides a compact pie- 
zoelectric component in which degradation in the char- 
acteristic thereof Is further suppressed, and a method 
for manufacturing the same. A SAW device 21 includes 
a SAW element 16 having an IDT 2 and a conductive 
pad 3 connected to the IDT 2 formed on a piezoelectric 
substrate 1 ; and an external tenminal 12. The SAW de- 
vice 21 also includes an insulating layer 7 having an ex- 
citing portion protective opening 9 serving as space for 
protecting a SAW-exclting portion including the IDT 2 
and a conductive opening 8. The external temiinal 1 2 is 
connected to the conductive pad 3 through a wiring 11 
extending in the conductive opening 8. 
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Description 

Technicai Field 

[0001] The present invention relates to piezoelectric 
components such as surface acoustic wave devices and 
piezoelectric thin-film filters used for delay lines and fil- 
ters or the like and a method for manufacturing the 
same. In particular, the present invention relates to pie- 
zoelectric components packaged in a chip size and a 
method for manufacturing the same. 

Background Art 

[0002] In recent years, a decrease In size and weight 
of electronic devices has caused a growing demand for 
multifunctional electronic components. In this circum- 
stance, piezoelectric components, such as surface 
acoustic wave filters (hereinafter referred to as SAW fil- 
ters) serving as SAW devices and piezoelectric filters 
including piezoelectric thin-film resonators, used for 
communication apparatuses such as portable phones 
are required to be decreased In size and weight. 
[0003] A piezoelectric filter Includes piezoelectric res- 
onators arranged in a ladder pattern or lattice pattern. 
Each resonator includes an Si substrate having an 
opening or a recessed portion; and a vibrating portion 
fomned by sandwiching the upper and lower surfaces of 
a thin-film portion having at least one layer of piezoelec- 
tric thin-film (comprising ZnO or AIN) formed on the 
opening or the recessed portion by at least a pair of up- 
per and lower electrodes facing each other. Alternative- 
ly, the Si substrate may not include an opening or re- 
cessed portion, and space may be provided between 
the lower electrode and the Si substrate. In this type of 
piezoelectric filter, thickness longitudinal vibration gen- 
erated at the vibrating portion is used. Therefore, space 
for vibration must be ensured and the vibrating portion 
must be protected against water and dust. 
[0004] On the other hand, a SAW filter is fomned by 
arranging interdigitat transducers (hereinafter abbrevi- 
ated as IDTs), each including a pair of comb electrodes 
comprising metal such as Al, on a piezoelectric sub- 
strate comprising quartz, LiTaOs, or LiNbOs. In such a 
SAW filter, vibrating space for the IDTs and a SAW-prop- 
agating portion on the piezoelectric substrate must be 
ensured, and the IDTs must be protected against water 
and dust. 

[0005] In the above-described piezoelectric filter and 
SAW filter, a die bonding agent is applied to the bottom 
surface of a package comprising a ceramk; material 
such as alumina, elements of the piezoelectric filter or 
the SAW filter are mounted on the package by die bond- 
ing, a temninal in the package is connected to electrodes 
of the elements by wire bonding, and then the package 
is sealed by a lid. Altematively, in the above-described 
piezoelectrk; filter and SAW filter, an electrode land is 
f omied on the bottom surface of the package comprising 



alumina, elements of the piezoelectric filter or the SAW 
filter are mounted on the package by flip -chip bonding, 
and then the package is sealed by a lid for realizing min- 
iaturization. 

5 [0006] In the above-described configuration, howev- 
er, even though the elements in the piezoelectric filter 
or the SAW filter are miniaturized, miniaturization and 
lower profile of the piezoelectric filter and SAW filter can- 
not be realized as long as the package is not miniatur- 

^0 ized. Also, the cost for compact package is high. Partic- 
ularly, in the piezoelectric filter, the vibrating portion is 
formed on the opening or recessed portion of the sub- 
strate, and thus the vibrating portion may be broken due 
to impact caused by dicing of elements, and pick up or 

15 die bonding of elements at packaging. 

[0007] On the other hand, bumps are used for pack- 
aging in Patent Documents 1 to 3. According to these 
Patent Documents, flip-chip mounting, in which a SAW 
element is bonded to a base substrate by using bumps 

20 on the base substrate, is adopted. In this method, space 
for wire bonding is not necessary, which results in min- 
iaturization of a SAW fitter. However, conductive pads 
conresponding to the bumps must be f omied in the SAW 
element, which reduces an effective area of the SAW 

25 element. As a result, miniaturization of the SAW filter 
becomes difficult and cost for fomning the bumps is re- 
quired. 

[0008] In Patent Document 4, a SAW element is 
mounted on a base substrate provided with a through 
30 hole facing a lead electrode of the SAW element and a 
conductive agent is filled in the through hole, so as to 
form an external circuit connecting portion. In this way, 
the SAW filter Is miniaturized. 

35 [Patent Document 1] 

[0009] Japanese Unexamined Patent Application 
Publication No. 2001-94390 

40 [Patent Document 2] 

[0010] Japanese Unexamined Patent Application 
Publication No. 11-150441 

45 [Patent Document 3] 

[0011] Japanese Unexamined Patent Application 
Publication No. 2001-60642 

50 [Patent Document 4] 

[0012] Japanese Unexamined Patent Application 
Publication No. 2001-244785 

55 Disclosure of Invention 

[001 3] In the configuration described in Patent Docu- 
ment 4, however, since the SAW filter is fomned by bond- 
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ing the base substrate to the SAW element, the thick- 
ness of the SAW filter increases due to the base sub- 
strate. 

[0014] The present invention has been made in view 
of the above'described problems in the known arts, and 
it is an object of the present invention to provide a com- 
pact piezoelectric component and a method for manu- 
facturing the same. 

[0015] In order to solve the above-described prob- 
iems, a piezoelectric component of the present inven- 
tion includes a piezoelectric element including at least 
one vibrating portion and an element wiring connected 
to the vibrating portion, which are formed on a substrate; 
and an external temnlnal. The piezoelectric component 
also includes an insulating layer Including an opening 
serving as space for protecting the vibrating portion and 
a conductive opening. The external tenninal is connect- 
ed to the element wiring through an external terminal 
connecting member fonried In the conductive opening. 
[001 6] With this configuration, the vibrating portion is 
protected by the opening serving as space for protecting 
the vibrating portion in the insulating layer. Therefore, 
degradation in the characteristic of the piezoelectric 
component due to packaging can be prevented. Also, 
the piezoelectric component does not require an ele- 
ment causing an Increase in the thickness of the piezo- 
electric component, such as a substrate bonded for pro- 
tecting the vibrating portion, and thus miniaturization, 
lower profile, and lower cost of the piezoelectric compo- 
nent can be realized. Further, since the position of the 
external tenninal connected to the conductive opening 
can be art}ltrarily changed on the insulating layer in ac- 
cordance with an externally connected circuit. That Is, 
the positioning freedom of the external terminal can be 
Increased. 

[0017] Preferably, a protective film is fonned In the 
opening. With this configuration, the vibrating portion 
can be protected more reliably. 
[0018] Also, the opening is preferably covered by a 
lid. With this configuration, the vibrating portion can be 
protected more reliably. 

[001 9] Further, in order to solve the above-described 
problems, a piezoelectric component of the present In- 
vention includes a piezoelectric element including at 
least one vibrating portion and an element wiring con- 
nected to the vibrating portion, which are fonned on a 
substrate; and an external tenninal. The piezoelectric 
component further includes an insulating layer which in- 
cludes an opening serving as space for protecting the 
vibrating portion and a conductive opening and which is 
provided with a wiring connected to the element wiring 
through the conductive opening; and a second insulat- 
ing layer which protects the wiring and which includes 
a second opening positioned over the opening and a 
second conductive opening, the second insulating layer 
being provided on the insulating layer. The external ter- 
minal is connected to the wiring through an external ter- 
minal connecting memberfomned In the second conduc- 



tive opening. 

[0020] With this configuration, since the wiring is pro- 
tected by the second insulating layer, short circuit or the 
like caused by contact with the wiring at packaging of a 

5 SAW device can be prevented. 

[0021] Additionally, In the piezoelectric component of 
the present invention, the wiring preferably Includes any 
of a capacitor or Inductor. With this configuration, a ca- 
pacitor or Inductor need not be provided independently, 

10 and thus the piezoelectric component can be miniatur- 
ized. 

[0022] Preferably, a protective film Is fomried in the 
second opening. With this configuration, the vibrating 
portion can be protected more reliably. 
15 [0023] Also, the second opening is preferably covered 
by a lid. With this configuration, the vibrating portion can 
be protected more reliably. 

[0024] The piezoelectric element may be a SAW ele- 
ment Including a vibrating portion having an IDT fonned 

20 on a substrate. 

[0025] Alternatively, the piezoelectric element may be 
a piezoelectric thin-film element including a vibrating 
portion fonned by sandwiching the upper and lower sur- 
faces of a thin-film portion having at least a layer of pi- 

25 ezoelectric thin-film fomried on an opening or a recessed 
portion in a substrate by at least a pair of upper and low- 
er electrodes facing each other. 
[0026] Alternatively, the piezoelectric element may be 
a piezoelectric thin-film element Including a vibrating 

30 portion fonned by sandwiching the upper and lower sur- 
faces of a thin-film portion having at least a layer of pi- 
ezoelectric thin-film formed on a substrate by at least a 
pair of upper and lower electrodes facing each other, 
space being provided between the substrate and the 

35 lower electrode In the vibrating portion. 

[0027] In order to solve the above-described prob- 
lems, the present invention provides a method for man- 
ufacturing a piezoelectric component including a piezo- 
electric element Including at least one vibrating portion 

40 and an element wiring connected to the vibrating por- 
tion, which are fonned on a substrate; and an external 
terminal. The method includes a step of manufacturing 
the piezoelectric element by fonning the at least one vi- 
brating portion and the element wiring connected to the 

45 vibrating portion on the substrate; a step of forming an 
insulating layer Including an opening serving as space 
for protecting the vibrating portion and a conductive 
opening; a step of forming a first wiring so as to be con- 
nected to the element wiring through the conductive 

50 opening; and a step of fomrilng the external tenninal so 
as to be connected to the first wiring. 
[0028] The piezoelectric element may be a SAW ele- 
ment including a vibrating portion having an IDT fonned 
on a substrate. 

55 [0029] According to the above-described method, the 
vibrating portion can be protected by the opening serv- 
ing as space for protecting the vibrating portion In the 
insulating layer. Therefore, degradation In the charac- 
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teristic of the piezoelectric component due to packaging 
can be prevented. Also, the piezoelectric component 
does not require an element causing an increase in the 
thickness of the piezoelectric component, such as a 
substrate bonded for protecting the vibrating portion, 
and thus miniaturization, lower profile, and lower cost of 
the piezoelectric component can be realized. Further, 
since the position of the external terminal connected to 
the conductive opening can be arbitrarily changed on 
the insulating layer in accordance with an externally 
connected circuit. That is, the positioning freedom of the 
external tenminal can be increased. 
[0030] Also, in order to solve the above-described 
problems, the present invention provides a method for 
manufacturing a piezoelectric component including a pi- 
ezoelectric element including at least one vibrating por- 
tion and an element wiring connected to the vibrating 
portion, which are formed on a substrate; and an exter- 
nal terminal. The method includes a step of manufac- 
turing the piezoelectric element by forming the at least 
one vibrating portion and the element wiring connected 
'to the vibrating portion on the substrate; a step of fonn- 
ing a protective layer for protecting the vibrating portion 
in the piezoelectric element; a step of forming an insu- 
lating layer including an opening serving as space for 
protecting the vibrating portion and a conductive open- 
ing; a step of forming a first wiring so as to be connected 
to the element wiring through the conductive opening; 
and a step of fonriing the external terminal so as to be 
connected to the first wiring. 

[0031 ] The piezoelectric element may be a SAW ele- 
ment including a vibrating portion having an IDT formed 
on a substrate. 

[0032] Altematively, the piezoelectric element may be 
a piezoelectric thin-film element including a vibrating 
portion formed by sandwiching the upper and lower sur- 
faces of a thin-film portion having at least a layer of pi- 
ezoelectric thin-film formed on an opening or a recessed 
portion In a substrate by at least a pair of upper and low- 
er electrodes facing each other. 
[0033] Altematively, the piezoelectric element may be 
a piezoelectric thin-film element including a vibrating 
portion formed by sandwiching the upper and lower sur- 
faces of a thin-film portion having at least a layer of pi- 
ezoelectric thin-film formed on a substrate by at least a 
pair of upper and lower electrodes facing each other, 
space being provided between the substrate and the 
lower electrode in the vibrating portion. 
[0034] According to the above-described method, the 
vibrating portion can be protected by the protective film. 
Also, the vibrating portion can be protected by the open- 
ing serving as space for protecting the vibrating portion 
in the insulating layer. Therefore, degradation In the 
characteristic of the piezoelectric filter due to packaging 
can be prevented. Also, the piezoelectric component 
does not require an element causing an increase in the 
thickness of the piezoelectric component, such as a 
substrate facing the vibrating portion for protecting the 



vibrating portion, and thus miniaturization, lower profile, 
and lower cost of the piezoelectric component can be 
realized. Further, since the position of the external ter- 
minal connected to the conductive opening can be ariDl- 
5 trarily changed on the insulating layer in accordance 
with an externally connected circuit. That is, the posi- 
tioning freedom of the external tenninal can be in- 
creased. 

[0035] Further, in order to solve the above-described 

10 problems, the present invention provides a method for 
manufacturing a piezoelectrk: component including a pi- 
ezoelectric element including at least one vibrating por- 
tion and an element wiring connected to the vibrating 
portion, which are formed on a substrate; and an exter- 

15 nal terminal. The method includes a step of manufac- 
turing the piezoelectric element by f onning the at least 
one vibrating portion and the element wiring connected 
to the vibrating portion on the substrate; a step of form- 
ing an insulating layer including an opening serving as 

20 space for protecting the vibrating portion and a conduc- 
tive opening; a step of forming a first wiring so as to be 
connected to the element wiring through the conductive 
opening; a step of fomning a second insulating layer in- 
cluding a second conductive opening on the insulating 

25 layer; a step of fomning a second wiring so as to be con- 
nected to the first wiring through the second conductive 
opening; and a step of fomning the external terminal so 
as to be connected to the first wiring through the second 
wiring. 

30 [0036] Also, in order to solve the above-described 
problems, the present invention provides a method for 
manufacturing a piezoelectric component including a pi- 
ezoelectric element including at least one vibrating por- 
tion and an element wiring connected to the vibrating 

35 portion, which are fomned on a substrate; and an exter- 
nal tenninal. The method includes a step of manufac- 
turing the piezoelectric element by forming the at least 
one vibrating portion and the element wiring connected 
to the vibrating portion on the substrate; a step of fomn- 

40 ing a protective layer for protecting the vibrating portion 
in the piezoelectric element; a step of forming an insu- 
lating layer including an opening serving as space for 
protecting the vibrating portion and a conductive open- 
ing; a step of forming a first wiring so as to be connected 

45 to the element wiring through the conductive opening; 
a step of fonnlng a second insulating layer including a 
second conductive opening on the Insulating layer; a 
step of fomning a second wiring so as to be connected 
to the first wiring through the second conductive open- 

50 ing; and a step of fonming the external terminal so as to 
be connected to the first wiring through the second wir- 
ing. 

[0037] According to the above-described method, the 
first wiring is protected by the second insulating layer, 
55 and thus short circuit or the like caused by contact with 
the first wiring at packaging of the piezoelectric compo- 
nent can be prevented. 

[0038] Preferably, the method further includes a step 
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of polishing the piezoelectric substrate. 
[0039] According to the above-described method, the 
piezoelectric substrate can be thinned by polishing it. 
Preferably, the polishing step is perfomied after the in- 
sulating layer or the like is fomned so as to reinforce the 
piezoelectric substrate. By this polishing step, the profile 
of the SAW device can be further reduced. 
[0040] In the piezoelectric component of the present 
invention, the vibrating portion in the piezoelectric ele- 
ment is protected by a protective layer or a protective 
space fomning member. Accordingly, degradation in the 
characteristic of the piezoelectric component due to 
paclcaging can be prevented. Also, the piezoelectric 
component does not require an element causing an in- 
crease in the thickness of the piezoelectric component, 
such as a substrate facing the vibrating portion for pro- 
tecting the vibrating portion, and thus miniaturization, 
lower profile, and lower cost of the piezoelectric compo- 
nent can be realized. 

Brief Descrigtion of the Drawings 

[0041] 

Fig. 1 includes cross-sectional views showing a 
process of manufacturing a SAW device according 
to a first embodiment of the present invention. 
Fig. 2 includes cross-sectional views showing a 
process of manufacturing a SAW devtee according 
to a second embodiment of the present invention. 
Fig. 3 includes cross-sectional views showing the 
process of manufacturing the SAW device accord- 
ing to the second embodiment of the present inven- 
tion. 

Fig. 4 is a circuit diagram showing a SAW device 
according to a modification of the first embodiment 
of the present invention. 

Fig. 5 is a plan view showing a SAW element of the 
SAW device according to the modification of the first 
embodiment of the present invention. 
Fig. 6 is a plan view showing a state where an in- 
sulating layer is fomned on the SAW element shown 
In Fig. 5. 

Fig. 7 is a plan view showing a state where external 
terminals are fomied on the insulating layer shown 
in Fig. 6. 

Fig. 8 is a cross-sectional view showing the SAW 
device according to the modification of the first em- 
bodiment of the present invention. 
Fig. 9 is a circuit diagram showing a SAW device 
according to another modification of the first em- 
bodiment of the present invention. 
Fig. 10 is a plan view showing a SAW element of 
the SAW device according to the above-described 
another modification of the first embodiment of the 
present invention. 

Fig. 11 is a plan view showing a state where an in- 
sulating layer is fomned on the SAW element shown 



in Fig. 10. 

Fig. 12 is a plan view showing a state where exter- 
nal terminals are fonned on the insulating layer 
shown in Fig. 11. 
5 Fig. 13 is a circuit diagram showing a SAW device 
according to a modification of the second embodi- 
ment of the present invention. 
Fig. 14 is a plan view showing a SAW element of 
the SAW device according to the modification of the 
10 second embodiment of the present invention. 

Fig. 15 is a plan view showing a state where an in- 
sulating layer is fomned on the SAW element shown 
in Fig. 14. 

Fig. 1 6 Is a plan view showing a state where wirings 
are fomned on the Insulating layer shown in Fig. 15. 
Fig. 1 7 is a plan view showing a state where a sec- 
ond insulating layer is fomned on the insulating layer 
shown in Fig. 16 and external temninals are formed. 
Fig. 1 8 is a cross-sectional view showing the SAW 
device according to the modification of the second 
embodiment of the present invention. 
Fig. 19 is a circuit diagram showing a SAW device 
accordingto another modification of the second em- 
bodiment of the present invention. 
Fig. 20 is a plan view showing a SAW element of 
the SAW device according to the above-described 
another modification of the second embodiment of 
the present invention. 

Fig. 21 is a plan view showing a state where an in- 
sulating layer Is fomned on the SAW element shown 

in Fig. 20. 

Fig. 22 is a plan view showing a state where wirings 
are fonned on the insulating layer shown in Fig. 21 . 
Fig. 23 is a plan view showing a state where a sec- 
ond insulating layer is fomned on the insulating layer 
shown in Fig. 22 and external tenninals are fomned. 
Fig. 24 is a circuit diagram showing the SAW device 
according to the above-described another modifica- 
tion of the second embodiment of the present inven- 
tion. 

Best Mode for Carrying Out the Invention 
First Embodiment 

[0042] Hereinafter, an embodiment of the present in- 
vention will be described with reference to Figs. 1 and 
4 to 12. 

[0043] As shown in Fig. 1 , a SAW filter according to 
this embodiment includes a SAW element (piezoelectric 
element) 1 6 Including at least one IDT (vibrating portion) 
2 and a conductive pad (element wiring) 3 connected to 
the IDT 2, which are disposed on a piezoelectric sub- 
strate 1 comprising LiTaOg; and an external temilnal 12 
connected to the conductive pad 3. The extemal termi- 
nal 1 2 is connected to the conductive pad 3 through a 
wiring (extemal terminal connecting member, first wir- 
ing) 11 extending In a conductive opening 8 in an insu- 
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lating layer 7, which is laminated on the conductive pad 
3 and which comprises resin. The conductive opening 
8 corresponds to a part where the insulating layer is not 
disposed on the conductive pad 3. Also, an exciting por- 
tion protective opening 9, which serves as space for pro- 
tecting a SAW-exclting portion including the IDT 2, is 
fomried in the insulating layer 7. The exciting portion pro- 
tective opening 9 corresponds to a part where the Insu- 
lating layer is not provided for the SAW-excitIng portion 
including the IDT 2 on the LjTa03 piezoelectric substrate 
1 , that is, a part.where a protective film (protective layer) 
5 is formed. 

[0044] In the above-described configuration, the 
SAW-exclting portion including the IDT 2 is protected by 
the protective film 5. Further, the IDT 2 is protected by 
the exciting portion protective opening 9 in the insulating 
layer 7. With this configuration, degradation in the char- 
acteristic of the SAW filter due to packaging can be pre- 
vented. Also, the above-described SAW filter does not 
require an element causing an increase in the thicl<ness 
of the SAW filter, such as a substrate bonded for pro- 
tecting the SAW-exciting portion including the IDT2, and 
thus miniaturization, lower profile, and lower cost of the 
SAW fitter can be realized. That Is, packaging can be 
achieved in the size of the SAW element 1 6 or a chip. 
[0045] Further, since the wiring 11 extending in the 
conductive opening 8 can be arbitrarily fomned, the po- 
sition of the external tenninal 1 2 connected to the wiring 
1 1 can be arbitrarily changed in accordance with an ex- 
ternally connected circuit. That Is, the positioning free- 
dom of the external terminal 12 can be increased. 
[0046] The IDT 2 and the conductive pad 3 comprise 
Al, for example, and a layer comprising Ti, Ni, or Au may 
be laminated as necessary. Preferably, corrosion can be 
suppressed by using Au for the top layer. 
[0047] As material for theprotective film 5, SIN orSiOg 
may be used. 

[0048] Even if the protective film 5 is not provided, re- 
liability can be ensured to some extent. 
[0049] The insulating layer 7 comprises an ordinary 
photoresist comprising photosensitive polyimide or a 
novolac resin, or an insulating material such as photo- 
sensitive benzocyclobuten. Alternatively, benzocy- 
ciobuten, a cyclic olefin resin, or an epoxy resin can be 
preferably used. 

[0050] A protective metallic film 6 may be disposed 

on the surface opposite to the surface provided with the 
IDT 2 of the LiTa03 piezoelectric substrate 1 . Accord- 
ingly, effects of externally coming electromagnetic 
waves on the SAW filter can be prevented by this pro- 
tective metallic film 6. The protective metallic film 6 may 
comprise a material for blocking electromagnetic 
waves, such as Ti, Al, or NiCr. 
[0051 ] Also, a buffer layer 1 0 may be disposed on the 
protective metallic film 6. When the protective metallic 
film is not provided, the buffer layer 10 may be directly 
provided on the LiTa03 piezoelectric substrate 1 . The 
buffer layer 1 0 alleviates impact caused at packaging of 



the SAW fitter. The buffer layer 1 0 may comprise a con- 
ductive or non-conductive resin. However, a conductive 
resin is preferably used, for example, an epoxy resin 
containing Ag particles. In this way, by applying conduc- 
5 tivlty, effects of externally applied electromagnetic 
waves can be prevented. In addition, pyroelectric de- 
struction of the IDT on the pyroelectric LiTaOs substrate 
can be prevented. 

[0052] In the SAW filter, a reinforcing substrate such 
10 as an alumina substrate may be disposed on the surface 
opposite to the surface provided with the IDT 2 of the 
LiTaOs piezoelectric substrate 1 . This reinforcing sub- 
strate may be bonded to the surface opposite to the sur- 
face provided with the IDT 2 of the LiTa03 piezoelectric 
15 substrate 1 by using an adhesive or the like. The rein- 
forcing substrate contributes to enhance the strength of 
the SAW filter. 

[0053] Next, a method for manufacturing the SAW fil- 
ter will be described with reference to Fig. 1 . 

20 [0054] First, in step 1 , the IDT 2, the conductive pad 
3, a reflector (not shown), a wiring (element wiring) (not 
shown), and so on are formed on the 1 00 mm^ (i.e. 1 00 
mm(|» diameter) LiTa03 substrate (piezoelectric sub- 
strate) 1 having a thickness of 0.35 mm. That is, the IDT 

25 2, the conductive pad 3, the reflector, the wiring, and so 
on are formed on the LiTa03 piezoelectric substrate 1 
by a lift-off method such as evaporation by using Al or 
the like. Further, an alignment mark 4 for positioning 
may be fomned. Although the shape and size of the 

30 alignment mari< 4 are not specified, it is circular-shaped 
and has a size of 10 ^m<t) (i.e. 1 0 nm(t> diameter) in this 
case. Further, the protective film 5 comprising SIN or 
St02 Is fomned at the part provided with the iDT 2 and 
the reflector, that is, at the SAW-exclting portion includ- 
es ing the IDT 2, by spattering or the like in a thickness of 
5 nm. The protective metallic film 6 comprising Ti or the 
like is formed on the surface opposite to the surface pro- 
vided with the IDT 2 of the LiTa03 piezoelectric sub- 
strate 1 . The protective metallic film 6 may be ariDitrarily 

40 fornied as necessary. 

[0055] Then, in step 2, the insulating layer 7 having 
the conductive opening 8 and the exciting portion pro- 
tective opening 9 is fomned on the surface provided with 
the IDT 2 of the UTa03 piezoelectric substrate 1 . The 

45 insulating layer 7 can be fonned by, for example, apply- 
ing photosensitive polyimide in a thickness of 15 ^.m, 
and then performing exposure and development in ac- 
cordance with a predetermined pattern so as to fonrn the 
^conductive opening 8 and the exciting portion protective 

50 opening 9. 

[0056] Then, in step 3, the wiring 1 1 and the external 
terminal 12 are fomned. The wiring 11 and the external 
terminal 12 can be fornied by, for example, fomiing a 
resist pattern to be lifted off, fonning a metallic film by 

55 laminating Au (200 nm), Pd (100 nm), and Ti (100 nm) 
in this order by evaporation, and then lifting off the resist. 
Alternatively, the wiring 11 and the external tenninal 12 
may be fonmed by filling a conductive paste in the con- 
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ductive opening 8 or printing it with a sufficient thick- 
ness, and tlien firing tlie conductive paste. As the con- 
ductive paste, a resin Ag paste, a solder paste, an Sn 
paste which can be sintered at a low temperature, or a 
Zn paste may be used. Also, the wiring 11 and the ex- 
ternal terminai 12 may be fomied by fonming a metallic 
film and etching the film. In the above-described f omning 
methods, the wiring 11 and the external temninal 12 can 
be fornied at the same time, and thus a manufacturing 
process can be simplified. Alternatively, the wiring 11 
and the external temninal 12 may be formed by filling a 
conductive paste in the conductive opening 8 and sin- 
tering it, and then perfomiing evaporation or printing of 
the conductive paste so as to be connected to the sin- 
tered conductive paste. 

[0057] Then, in step 4, the buffer layer 10 is formed 
on the protective metallic film 6 so as to alleviate impact 
of pacl(aging. The buffer layer 10 may not be fonmed. 
When the buffer layer 1 0 is fomied by using a conductive 
resin, the protective metallic film 6 is not necessary. Fur- 
ther, in this step, the strength of the SAW filter may be 
enhanced by bonding a reinforcing substrate. Finally, 
the produced substrate Is diced at predetemnined posi- 
tions so that a SAW filter 21 can be obtained. Although 
only one SAW element 16 is shown in Fig. 1 , a plurality 
of SAW elements may be fomned. 
[0058] According to the above-described method, the 
SAW-exciting portion including the IDT2 can be protect- 
ed by the protective film 5. Further, the IDT 2 can be 
protected by space defined by the exciting portion pro- 
tective opening 9 in the insulating layer 7. Therefore, 
degradation in the characteristic of the SAW filter due 
to pacl<aging can be prevented. Also, in the above-de- 
scribed SAW fitter, an element which causes an In- 
crease In the thickness of the SAW filter, such as a sub- 
strate facing the IDT 2 for protecting the SAW-exciting 
portion including the IDT 2, is not required. Accordingly, 
miniaturization, lower profile, and lower cost of the SAW 
filter can be realized. Further, steps of bonding sub- 
strates facing each other and etching of the substrates 
can be reduced, and thus the SAW fitter can be easily 
manufactured while saving time. 
[0059] Preferably, the conductive opening 8 is sub- 
stantially tapered by setting appropriate exposure con- 
ditions. Accordingly, the wiring 11 at the conductive 
opening 8 can be fonned more easily and also the SAW 
filter can be formed more easily. 
[0060] If the protective metallic film 6 is not formed, 
the UTa03 piezoelectric substrate 1 may be polished so 
as to reduce its thickness in step 2 or thereafter. This 
polishing step can be perfomried because the LiTaOs pi- 
ezoelectric substrate 1 is reinforced by fomfiing the in- 
sulating layer 7 and so on. In this way, a lower-profile 
SAW filter can be obtained. 

[0061] Preferably, a negative resist is used for each 
resist pattern. By using a negative resist, remaining of 
resist at the opening can be prevented. 
[0062] In the insulating layer 7, a dbing opening may 



be fomied at a dicing portion of the SAW filter. By using 
this dicing opening, positioning for dicing can be easily 
perfonned, and clogging at dicing can be prevented. 
Preferably, the width of the dicing opening is equal to 

5 the width of a dicing blade used for dicing. Accordingly, 
a protruded portion of a product after dicing can be pre- 
vented from being damaged. 
[0063] Next, a SAW filter according to a modification 
of this embodiment will be described with reference to 

10 Figs. 4 to 8. 

[0064] Fig. 4 is a circuit diagram showing a SAW filter 
100 of this modification. The SAW filter 100 Includes 
SAW resonators 1 01 to 1 05 arranged in a ladder pattern, 
each resonator having an IDT (vibrating portion). The 

15 SAW resonators 101 to 103 are series resonators and 
the SAW resonators 104 and 105 are parallel resona- 
tors. 

[0065] Hereinafter, the SAW filter 100 will be de- 
scribed with reference to Figs. 5 to 8. 

20 [0066] As shown in Fig. 5, the SAW resonators 1 01 to 
1 05, conductive pads (element wirings) 1 06 to 1 09, and 
wirings (element wirings) 110 to 115 are fomied on the 
piezoelectric substrate 1 so as to form a SAW element 
116. Also, a protective film (not shown) for protecting the 

25 SAW resonators 1 01 to 1 05 is fonned. 

[0067] Then, as shown in Fig. 6, an insulating layer 
124 is fomied on the SAW element 116. The insulating 
layer 124 includes exciting portion protective openings 
1 1 7 to 1 1 9 for exposing the SAW resonators 1 01 to 1 05 

30 and conductive openings 120 to 123 for exposing the 
conductive pads 106 to 109. Atternatively, the insulating 
layer 1 24 may cover the entire surface of the piezoelec- 
tric substrate 1 . 

[0068] Then, as shown in Fig. 7, external temninal 

35 connecting members (first wirings) 1 25 to 1 28 connect- 
ed to the conductive pads 1 06 to 109 through the con- 
ductive openings 120 to 123 and externals tenminals 
129 to 132 connected to the external temninal connect- 
ing members 125 to 128 are fomned on the insulating 

40 layer 1 24, so as to obtain the SAW filter 1 00. 

[0069] Fig. 8 is a cross-sectional view of the produced 
SAW filter 100, taken along the line A-A' in Figs. 5 to 7. 
[0070] As shown in Fig. 8, in the SAW fitter 100, the 
exciting portions including the IDTs of the SAW resona- 

45 tors are protected by the exciting portion protective 
openings 117 and 119. Also, the IDTs of the SAW reso- 
nators are protected by protective films 133 and 134. 
Further, the exciting portion protective openings 1 1 7 and 
1 1 9 may be covered by a lid so as to prevent conductive 

50 particles from contacting the IDTs. Accordingly, degra- 
dation in the characteristic of the SAW fitter can be pre- 
vented. 

[0071] Next, a SAW filter according to another modi- 
fication of this embodiment wilt be described with refer- 
55 enceto Figs. 9to 12. 

[0072] Fig. 9 is a circuit diagram showing a SAW filter 
200 of this modification. The SAW filter 200 includes 
SAW resonators 201 to 205 arranged in a ladder pattern, 
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each resonator having an IDT (vibrating portion). The 
SAW resonators 201 to 203 are series resonators and 
the SAW resonators 204 and 205 are parallel resona- 
tors. 

[0073] Hereinafter, a method for manufacturing the 
SAW filter 200 will be described with reference to Figs. 
10 to 12. 

[0074] First, as shown In Fig. 1 0, the SAW resonators 

201 to 205 and wirings (element wirings) 206 to 21 1 are 
fomried on the piezoelectric substrate 1 so as to fonn a 
SAW element 212. 

[0075] Then, as shown in Fig. 1 1 , an insulating layer 
220 is formed on the SAW element 212. The insulating 
layer 220 includes exciting portion protective openings 
21 3 to 215 for exposing the SAW resonators 201 to 205 
and conductive openings 216 to 219 for exposing end 
portions of the wirings 206 to 211 . 
[0076] Then, as shown In Fig. 12, external tenninal 
connecting members (first wirings) 221 to 224 connect- 
ed to the wirings 206, 209, 210, and 211 through the 
conductive openings 21 6 to 219 and external temnlnals 
225 to 228 connected to the external temnlnal connect- 
ing members 221 to 224 are fonned on the Insulating 
layer 220. Further, protective films are fonmed on the ex- 
citing portion protective openings 213 to 215 so as to 
obtain the SAW filter 200. 

[0077] 1 n each of the above-described SAW filters, an 
element wiring is connected to each IDT on the piezoe- 
lectric substrate, but part of the element wirings can be 
omitted, in that case, the conductive openings are 
formed in the insulating layer such that a busbar of each 
IDT is exposed. Accordingly, space for wirings and con- 
ductive pads on the piezoelectric substrate can be 
saved, and thus the SAW fitter can be miniaturized. 

Second Embodiment 

[0078] Hereinafter, another embodiment of the 
present Invention will be described with reference to 
Figs. 2 and 3 and 13 to 24. For convenience in describ- 
ing, members having the same function as that in the 
first embodiment are denoted by the same reference nu- 
merals, and the con^esponding description wlil be omit- 
ted. 

[0079] As shown in Figs. 2 and 3, a SAW filter accord- 
ing to this embodiment is different from that of the first 
embodiment in that a wiring protective layer (second in- 
sulating layer) 13 for protecting the wiring 11 to be con- 
nected to the external tenninal 12 is provided. The ex- 
ternal terminal 12 is connected to the wiring 11 through 
a conductive opening (second conductive opening) 14 
in the wiring protective layer 13. 
[0080] Hereinafter, a method for manufacturing the 
SAW filter will be described with reference to Figs. 2 and 
3. 

[0081] In this embodiment, steps 1 and 2 are the same 
as In the first embodiment. 

[0082] in step 3, only the wiring 11 is fomned in this 



embodiment, whereas the wiring 1 1 and the external ter- 
minal 12 are formed In the first embodiment. 
[0083] In step 4, the wiring protective layer 13 includ- 
ing the conductive opening 14 and a second opening is 

5 formed. In the wiring protective layer 13, the part of the 
exciting portion protective opening 9 serves as the sec- 
ond opening (second exciting portion protective open- 
ing). The wiring protective layer 1 3 can be fomied in the 
same way as that for the insulating layer 7. For example, 

10 the wiring protective layer 1 3 can be formed by applying 
photosensitive polyimide and then performing exposure 
and development In accordance with a predetemnined 
pattern so as to include the conductive opening 14 and 
the second opening at the exciting portion protective 

15 opening 9. 

[0084] Then, in step 5, the external terminal 12 is 
fonmed in the conductive opening 14. The external ter- 
minal 12 may be fonned in the same way as in the first 
embodiment. 

20 [0085] Then, in step 6, the buffer layer 10 and so on 
are formed as in step 4 of the first embodiment, and the 
produced substrate is diced at predetermined positions, 
so that a SAW filter 22 can be obtained. 
[0086] As described above, the wiring protective layer 

25 1 3 Is formed on the wiring 1 1 in this method. Accordingly, 
short circuit or the like caused by contact of the external 
terminal 12 and the wiring 11 at paclcaging of the SAW 
filter can be prevented. 

[0087] In this embodiment, the part provided with the 

30 exciting portion protective opening 9 in the wiring pro- 
tective layer 1 3 serves as the second opening. However, 
the second opening may not be provided. When the sec- 
ond opening is not provided, the space defined by the 
exciting portion protective opening 9 in the insulating 

35 layer 7 is hollow, so that the space is provided over the 
SAW-exciting portion including the IDT 2. Accordingly, 
degradation in the characteristic of the SAW filter due 
to packaging can be prevented. Also, the exciting por- 
tion protective opening 9 may be covered by a lid. 

40 [0088] The part of the external temiinal 1 2 fonned in 
the conductive opening 14 can be regarded as an ex- 
ternal terminal connecting member (second wiring). 
That is, the external terminal 12 includes an external ter- 
minal connecting member and an external tenninal. Al- 

45 ternatively, the external terminal connecting member 
and the external tenninal may be separated and each 
of them may be fonned In a different method. 
[0089] Next, a SAW filter according to a modification 
of this embodiment will be described with reference to 

50 Figs. 13 to 18. 

[0090] Fig. 1 3 is a circuit diagram showing a SAW fil- 
ter 300 of this modification. The SAW filter 300 Includes 
SAW resonators 301 to 305 arranged in a ladder pattern, 
each resonator including an IDT (vibrating portion). The 

55 SAW resonators 301 to 303 are series resonators and 
the SAW resonators 304 and 305 are parallel resona- 
tors. Inductors 306 and 307 are connected to the SAW 
resonators 304 and 305 In series, respectively. 
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[0091] Hereinafter, the SAW filter 300 will be de- 
scribed with reference to Figs. 14 to 17. 
[0092] First, as shown in Fig. 1 4, the SAW resonators 
301 to 305, conductive pads (element wirings) 308 to 
311, and wirings (element wirings) 312 to 317 are 
fomied on the piezoelectric substrate 1 so as to fomn a 
SAW element 31 8. 

[0093] Then, as shown in Fig. 15, an insulating layer 
322 is formed on the SAW element 318. The insulating 
layer 322 includes exciting portion protective openings 
31 8 to 320 for exposing the SAW resonators 301 to 305 
and conductive openings 318 to 321 for exposing the 
conductive pads 308 to 311. The insulating layer 322 
may cover the entire surface of the piezoelectric sub- 
strate 1 . 

[0094] Then, as shown in Fig. 16, wirings (first wir- 
ings) 323 to 326 connected to the conductive pads 308 
to 311 through the conductive openings 31 8 to 321 are 
formed on the insulating layer 322. In this configuration, 
each of the wirings 325 and 326 has an inductor L. Al- 
ternatively, each wiring may have a capacitor C. The in- 
ductors L in the wirings 325 and 326 con^espond to the 
inductors 306 and 307. 

[0095] Further, as shown in Fig. 1 7, a second insulat- 
ing layer 334 is fonned on the insulating layer 322. The 
second insulating layer 334 includes second exciting 
portion protective openings 327 to 329 for exposing the 
SAW resonators 301 to 305 through the exciting portion 
protective openings 318 to 320 and second conductive 
openings 330 to 333 for exposing end portions of the 
wirings 323 to 326. Then, external temninals 335 to 338 
connected to the wirings 323 to 326 through the second 
conductive openings 330 to 333 are formed on the sec- 
ond insulating layer 334, so that the SAW filter 300 can 
be obtained. The parts of the external terminals 335 to 
338 fomied in the second conductive openings 330 to 
333 may be regarded as external temninal connecting 
members (second wirings). That is, each of the external 
temilnals 335 to 338 includes an external terminal con- 
necting member and an external terminal. The external 
terminal connecting member and the external terminal 
may be separated and each of them may be fonned in 
a different method. 

[0096] Fig. 18 is a cross-sectional view of the pro- 
duced SAW filter 300, taken along the tine A-A' in Figs. 
15 to 17. 

[0097] As shown in Fig. 1 8, in the SAW filter 300. vi- 
brating space for the SAW resonators 304 and 305 can 
be obtained by providing the exciting portion protective 
openings 318 and 320 and the second exciting portion 
protective openings 327 and 329. 
[0098] Altematively, a protective film may be formed 
on the IDT of each SAW resonator so as to protect the 
IDT Further, the IDT can be protected by covering each 
second exciting portion protective opening by a lid. 
[0099] Also, instead of forming the conductive pads 
308 to 311 , the wirings 312, 315, 316, and 317 may be 
connected to the wirings 323 to 326, respectively. 



[0100] Hereinafter, a SAW filter according to another 
modification of this embodiment will be described with 
reference to Figs. 1 9 to 24. 

[0101] Fig. 19 is a circuit diagram showing a SAW fil- 
5 ter 400 of this modification. The SAW filter 400 includes 
SAW resonators 401 to 405 arranged in a ladder pattern, 
each resonator including an IDT (vibrating portion). The 
SAW resonators 401 to 403 are series resonators and 
the SAW resonators 404 and 405 are parallel resona- 
10 tors. Inductors 406 and 407 are connected to the SAW 
resonators 404 and 405 in series, respectively. 
[0102] Hereinafter, the SAW filter 400 will be de- 
scribed with reference to Figs. 20 to 24. 
[0103] First, as shown in Fig. 20, the SAW resonators 
15 401 to 405 and wirings (element wirings) 408 to 41 5 are 
formed on the piezoelectric substrate 1 so as to fonm a 
SAW element 416. 

[0104] Then, as shown in Fig. 21 , an insulating layer 
428 is fomied on the SAW element 41 6. The insulating 

20 layer 428 Includes exciting portion protective openings 
41 7 to 41 9 for exposing the SAW resonators 401 to 405 
and conductive openings 420 to 427 for exposing the 
wirings 408 to 415. The insulating layer 428 may cover 
the entire surface of the piezoelectric substrate 1 . 

25 [0105] Then, as shown in Fig. 22, wirings (first wir- 
ings) 429 to 432 connected to the wirings 408, 41 1 , 41 2, 
and 41 5 through the conductive openings 420, 423, 424, 
and 427 are fomied on the insulating layer 428. Also, a 
connecting wiring (first wiring) 433 for connecting the 

30 wirings 409 and 413 and a connecting wiring (first wir- 
ing) 434 for connecting the wirings 410 and 414 are 
formed. In this configuratio n, each of the wirings 431 and 
432 has an inductor L, but each wiring may have a ca- 
pacitor C. The inductors L in the wirings 431 and 432 

35 con^espond to the inductors 406 and 407. 

[0106] Further, as shown in Fig. 23, a second insulat- 
ing layer 442 is formed on the insulating layer 428. The 
second insulating layer 442 includes second exciting 
portion protective openings 435 to 437 for exposing the 

40 SAW resonators 401 to 405 through the exciting portion 
protective openings 41 7 to 419 and second conductive 
openings 438 to 441 for exposing end portions of the 
wirings 429 to 432. Then, external temninals 443 to 446 
connected to the wirings 429 to 432 through the second 

45 conductive openings 438 to 441 are formed on the sec- 
ond insulating layer 442. The parts of the external ter- 
minals 443 to 446 formed In the second conductive 
openings 438 to 441 may be regarded as external ter- 
minal connecting members (second wirings). That is, 

50 each of the external temriinals 443 to 446 includes an 
external temninal connecting member and an external 
tenminal. The external temiinal connecting member and 
the external tenninal may be separated and each of 
them may be formed in a different way. 

55 [0107] Then, a lid for covering the second exciting 
portion protective openings 435 to 437 Is fomned by ther- 
mo-compression bonding or the like. Accordingly, the 
SAW filter 400 can be obtained. Preferably, a platy lid 
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comprising photosensitive potyimide, poiyethyl- 
enenaphtalate, liquid crystal polymer, glass, silicon, or 
alumina may be used. By using the lid, the IDTs of the 
SAW resonators can be protected. Further, short circuit 
caused by contact between conductive particles and the 
IDTs can be prevented. That is, degradation in the char- 
acteristic of the SAW fitter can be prevented. 
[0108] Fig. 24 is a cross-sectional view showing the 
produced SAW fitter 400, talcen along the line A-A' in 
Figs. 20 to 23. 

[0109] As shown in Fig. 24, In the SAW fitter 400, ex- 
citing space (vibrating space) for the IDTs can be ob- 
tained by the lid 447, so that the IDTs can be protected. 
[0110] In the above-described SAW filters, an ele- 
ment wiring is connected to each IDT on the piezoelec- 
tric substrate 1 , but the element wiring may be omitted. 
In that case, each conductive opening is fomned in the 
insulating layer so that the busbar of each IDT is ex- 
posed therefrom. Accordingly, space for fonming wirings 
and conductive pads on the piezoelectric substrate can 
be saved, and thus the SAW filter can be miniaturized. 
[0111] Inthesecond embodiment, a SAW fitter is used 
as a piezoelectric filter. Alternatively, a piezoelectric 
thin-film filter may be used as a piezoelectric filter. In the 
piezoelectric thin-fllm filter, a piezoelectric thin-film ele- 
ment Is used as a piezoelectric element. The piezoelec- 
tric thin-film element includes an Si substrate having an 
opening or a recessed portion; and at least one piezo- 
electric thin-film resonator (vibrating portion) fomied by 
sandwiching the upper and lower surfaces of a thin-film 
portion having at teast one layer of piezoetectric thin- 
fllm (comprising ZnO or AIN) formed on the opening or 
the recessed portion by at least one pair of upper and 
tower etectrodes facing each other. Alternatively, the Si 
substrate may not include an opening or recessed por- 
tion, and space may be provided between the lower 
electrode and the Si substrate. In this piezoelectric thin- 
fitm filter, vibrating space for the piezoelectric thin-film 
resonator can be ensured by an exciting portion protec- 
tive opening. Also, by sealing the exciting portion pro- 
tective opening by a lid, the piezoelectric thin-fllm reso- 
nator can be protected. A protective film is not provided 
in the piezoelectric fitter. 

[0112] In the second embodiment, the second con- 
ductive opening is displaced from the position of the 
conductive opening. However, the positions of the con- 
ductive opening and the second conductive opening 
may correspond to each other. With this arrangement, 
conductive pads and part of the wirings become unnec- 
essary, and thus the piezoetectric component can be 
miniaturized. Further, by removing the conductive pads 
and part of the wirings, parasitic capacitance can be re- 
duced. 

[01 13] In the above-described embodiments, a piezo- 
electric substrate is used for a SAW element. When wir- 
ings are provided on the piezoelectric substrate, para- 
sitic capacitance is generated at a part where wirings 
having different potentials face each other in a plane 



view due to high pemnittivity of the piezoelectric sub- 
strate, and thus insertion loss occurs. However, In the 
SAW filter of the present Invention, the number of wir- 
ings provided on the piezoelectric substrate can be re- 

5 duced, and necessary wirings can be fonned on a resin 
layer or bonded substrate comprising a material having 
lower pemnittivity than that of the piezoelectric substrate. 
Accordingly, generation of parasitic capacitance can be 
suppressed at a part where wirings having different po- 

10 tentials face each other in a plane view. 

[0114] The present invention is not limited to the 
above-described embodiments, and various modifica- 
tions can be realized within the scope of the attached 
claims. Also, technical methods disclosed in the embod- 

15 Iments may be artDitrarily combined so as to obtain an- 
other embodiment, which is included in the scope of the 
present invention. 

[01 1 5] According to the present invention, piezoelec- 
tric components, such as SAW devices and piezoelec- 
20 trie thin-film filters, used for delay lines and filters can 
be miniaturized. Further, the piezoelectric components 
can be used for communication apparatuses such as 
portable phones, and the communication apparatuses 
can also be miniaturized. 

25 

Claims 

1 . A piezoelectric component comprising a piezoelec- 
30 trie element including at teast one vibrating portion 
and an element wiring connected to the vibrating 
portion, which are fonned on a substrate; and an 
external temiinal, the piezoelectric component 
comprising: 

35 

an insulating layer Including an opening serving 
as space for protecting the vibrating portion and 
a conductive opening, 

40 wherein the external terminal Is connected to 

the element wiring through an external tenminal 
connecting member fomned in the conductive open- 
ing. 

45 2. A piezoetectric component according to Claim 1, 
wherein a protective fitm is formed in the opening. 

3. A piezoelectric component according to Claim 1 , 
wherein the opening is covered by a lid. 

50 

4. A piezoelectric component comprising a piezoelec- 
tric element including at teast one vibrating portion 
and an element wiring connected to the vibrating 
portion, which are fomied on a substrate; and an 

55 external temninal, the piezoelectric component 
comprising: 

an insulating layer which includes an opening 
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serving as space for protecting the vibrating 
portion and a conductive opening and which Is 
provided with a wiring connected to the element 
wiring through the conductive opening; and 
a second insulating layer which protects the s 
wiring and which Includes a second opening 
positioned over the opening and a second con- 
ductive opening, the second insulating layer 
being provided on the insulating layer, 

10 

wherein the external temninal is connected to 
the wiring through an external terminal connecting 
member fomned In the second conductive opening. 

5. A piezoelectric component according to Claim 4, is 
wherein the wiring comprises any of a capacitor or 
inductor. 

6. A piezoelectric component according to Claim 4, 
wherein a protective film is formed in the second 20 
opening. 

7. A piezoelectric component according to Claim 4, 
wherein the second opening is covered by a lid. 

25 

8. A piezoelectric component according to Claim 1 , 
wherein the piezoelectric element is a SAW element 
comprising a vibrating portion including an IDT 
formed on a substrate. 

30 

9. A piezoelectric component according to Claim 1 , 
wherein the piezoelectric element is a piezoelectric 
thin-film element comprising a vibrating portion 
fomned by sandwiching the upper and lower surfac- 
es of a thin-film portion having at least a layer of 35 
piezoelectric thin-film formed on an opening or a re- 
cessed portion in a substrate by at least a pair of 
upper and lower electrodes facing each other. 

10. A piezoelectric component according to Claim 1, 40 
wherein the piezoelectric element is a piezoelectric 
thin-film element comprising a vibrating portion 
formed by sandwiching the upper and lower surfac- 
es of a thin-fltm portion having at least a layer of 
piezoelectric thin-film formed on a substrate by at 
least a pair of upper and lower electrodes facing 
each other, space being provided between the sub- 
strate and the lower electrode in the vibrating por- 
tion. 

50 

1 1 . A method for manufacturing a piezoelectric compo- 
nent comprising a piezoelectric element including 
at least one vibrating portion and an element wiring 
connected to the vibrating portion, which are formed 

on a substrate; and an external terminal, the meth- ss 
od comprising: 

a step of manufacturing the piezoelectric ele- 



ment by fonning said at least one vibrating por- 
tion and the element wiring connected to the 
vibrating portion on the substrate; 
a step of fomning an insulating layer including 
an opening serving as space for protecting the 
vibrating portion and a conductive opening; 
a step of fomning a first wiring so as to be con- 
nected to the element wiring through the con- 
ductive opening; and 

a step of forming the external tenninal so as to 
be connected to the first wiring. 

12. A method for manufacturing a piezoelectric compo- 
nent comprising a piezoelectric element including 
at least one vibrating portion and an element wiring 
connected to the vibrating portion, which are f omied 
on a substrate; and an external tenninal, the meth- 
od comprising: 

a step of manufacturing the piezoelectric ele- 
ment by forming said at least one vibrating por- 
tion and the element wiring connected to the 
vibrating portion on the substrate; 
a step of fomning a protective layer for protect- 
ing the vibrating portion in the piezoelectric el- 
ement; 

a step of fomning an insulating layer including 
an opening serving as space for protecting the 
vibrating portion and a conductive opening; 
a step of fomning a first wiring so as to be con- 
nected to the element wiring through the con- 
ductive opening; and 

a step of fomning the external tenninal so as to 
be connected to the first wiring. 

13. A method for manufacturing a piezoelectric compo- 
nent according to Claim 11 , wherein the piezoelec- 
tric element is a SAW element comprising a vibrat- 
ing portion including an IDIfonned on a substrate. 

14. A method for manufacturing a piezoelectric compo- 
nent according to Claim 1 2, wherein the piezoelec- 
tric element is a piezoelectric thin-film element com- 
prising a vibrating portion fomned by sandwiching 
the upper and lower surfaces of a thin-film portion 
having at least a layer of piezoelectric thin-film 
fomned on an opening or a recessed portion in a 
substrate by at least a pair of upper and lower elec- 
trodes facing each other. 

15. A method for manufacturing a piezoelectric compo- 
nent according to Claim 1 2, wherein the piezoelec- 
tric element is a piezoelectric thin-film element com- 
prising a vibrating portion formed by sandwiching 
the upper and lower surfaces of a thin-film portion 
having at least a layer of piezoelectric thin-film 
fomned on an opening or a recessed portion in a 
substrate by at least a pair of upper and lower elec- 
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trodes facing each other. 

16. A method for manufacturing a piezoelectric compo- 
nent comprising a piezoelectric element Including 

at least one vibrating portion and an element wiring 5 
connected to the vibrating portion, which are formed 
on a substrate; and an external tennlnal, the meth- 
od comprising: 

a step of manufacturing the piezoelectric ele- io 
ment by fonning said at least one vibrating por- 
tion and the element wiring connected to the 
vibrating portion on the substrate; 
a step of forming an Insulating layer including 
an opening serving as space for protecting the '5 
vibrating portion and a conductive opening; 
a step of forming a first wiring so as to be con- 
nected to the element wiring through the con- 
ductive opening; 

a step of fomiing a second insulating layer in- 20 
eluding a second conductive opening on the in- 
sulating layer; 

a step of forming a second wiring so as to be 
connected to the first wiring through the second 
conductive opening; and 25 

a step of fomning the external temninal so as to 
be connected to the first wiring through the sec- 
ond wiring. 

17. A method for manufacturing a piezoelectric compo- 30 
nent comprising a piezoelectric element including 

at least one vibrating portion and an element wiring 
connected to the vibrating portion, which are formed 
on a substrate; and an external tennlnal, the meth- 
od comprising: 35 

a step of manufacturing the piezoelectric ele- 
ment by fomiing said at least one vibrating por- 
tion and the element wiring connected to the 
vibrating portion on the substrate; 40 
a step of forming a protective layer for protect- 
ing the vibrating portion in the piezoelectric el- 
ement; 

a step of forming an insulating layer including 
an opening serving as space for protecting the ^5 
vibrating portion and a conductive opening; 
a step of fomrilng a first wiring so as to be con- 
nected to the element wiring through the con- 
ductive opening; 

a step of fomning a second insulating layer In- so 
eluding a second conductive opening on the in- 
sulating layer; 

a step of forming a second wiring so as to be 
connected to the first wiring through the second 
conductive opening; and 55 
a step of fonning the external temninal so as to 
be connected to the first wiring through the sec- 
ond wiring. 



1 8. A method for manufacturing a piezoelectric compo- 
nent according to Claim 11. further comprising a 
step of polishing the substrate. 
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